Abstract. In this paper, the study of Numerical analysis of bearing lubrication flow field is presented. When the lubricating oil flows into the bearing, the fluid distribution in the radial direction assumes a gradient state under the influence of the centrifugal force at high speed. Through the experiment, it is recommended to be more than the angle of 45 0 of the nozzle lubrication. With variable contact radius, the fluid gathered more concentrated, which is not conducive to the rolling lubrication and cooling. When R arc of contactor is not 0mm, the contact wear section is shown the horizontal elliptical shape, and as the radius decreases, the elliptical axis increases, and more requirements of bearing lubrication conditions in this case.
Introduction
Rolling bearing is a kind of mechanical component widely used in mechanical transmission. Its performance is of vital importance to the dynamic characteristics and reliability of the whole transmission system. But the bearing will produce a lot of heat in high rotation speed, thus affecting the bearing stiffness and high-speed performance, and the friction and wear will affect the bearing reliability and service life [1] [2] .To achieve accurate lubrication of bearings, not only from the lubrication of bearings start, but more importantly, to understand the flow of oil into the bearings after the actual situation. There are many researches on the lubrication of rolling bearings, but they are based on the study of the pressure distribution and oil film thickness of single-phase flow [3] [4] [5] . Coe et al. [6] [7] through the temperature field analysis and experiment of bearing. Parker [8] [9] compares the heat production, temperature and lubricating oil of three kinds of angular contact ball bearings, and presents an empirical formula for oil content: (1) Among them, XCAV is the volume fraction of lubricant in the bearing cavity, which is used to characterize the degree of mixing of oil and gas, W is the oil supply, N is the bearing speed, and d m is the bearing pitch diameter. Pinel et al studied the bearing temperature and power loss with the increase of the amount of oil.Li Bin has experimentally investigated the characteristics of two phase flow and heat transfer in the bearing cavity by experiments and simulations. Zaretsky pointed out that the nozzle layout and quantity, fuel injection speed, oil supply, etc., are very important for bearing lubrication. [10] 
Numerical Analysis of Bearing Lubrication Flow Field
For high-speed bearings, the physical model is shown in Figure 1 , and the flow field model is established based on this structure. In this paper, KJYJ6204 deep groove ball bearings are selected as the object of study, and their structural parameters are shown in In order to establish a flow field model, it is convenient to mesh the fluid domain and neglect the minor structures such as the inner chamfer of the bearing. According to the three-dimensional model of flow injection bearing lubricating structure shown in Figure 1 , when modeling the bearings on both sides of the region is taken into account. The nozzle entrance for mass flow boundary condition at the entrance, the left end bearing flow pressure outlet boundary conditions. The pressure is the standard atmospheric pressure. The bearing rotates at high speed, after spraying to lubricating oil bearing and rolling bearing and cage collision will be a part of the oil splash back, therefore also added pressure outlet boundary condition at the right end bearing flow. The rotational boundary conditions and no slip conditions are added to different walls, and the wall area function is adopted in the low Re number region of the near wall region.
Numerical Analysis of Two Phase Flow in Bearings
The calculated oil and gas two-phase distribution in the bearings is shown in figure 2 . As can be seen from the diagram, when the lubricating oil is injected into the bearing, it rotates along with the roller and holder, and finally rolls out from the other end of the bearing. It is indicated that when the lubricating oil is injected into the bearing, it flows out from the other end of the bearing. This is mainly affected by the initial speed of lubricating oil. Bearing lubrication medium flow in showing the uneven distribution of the state along the radial direction, when the oil flow inside the bearing, the centrifugal force of high-speed rotation, and the oil distribution showed a gradient change in the radial direction. Therefore, in the lubrication design of bearings, the influence of centrifugal force should be taken into consideration, and the sufficient oil in the inner ring of bearings should be ensured. When the lubricating oil enters the bearing, the interaction between the rolling element and the cage of the bearing will produce oil friction resistance, thus hindering the rolling of the rolling wheel. The more lubricating oil is, the greater the friction resistance is, and the more oil loss is produced. Figure 3 is the bearing internal rolling surface shear force distribution, bearing speed is 12000r/min, lubrication flow is 2.7L/min. It can be seen from the diagram that the shear force of the rolling surface is mainly caused by the hindrance of the lubricant, and the distribution law of the shear force is consistent with the distribution of the oil volume fraction. The greater the oil volume fraction, the greater the friction resistance, the greater the shear force. 
Experimental Analysis of Liquid Flow Pattern of Bearing Rolling Body
In order to better simulation of rolling body and the outer contact when the fluid flow in the ball, the friction mechanism and rolling element and the outer ring of the bearing support and accurate and reliable test. A test design of the experiment, as shown in Figure 4 , the rotating sample holder in rotating machinery at different rotational speed. At the same time, the stationary sample in contact with the center of rotating sample symmetry, the whole device is close to the experimental bearing rolling body and the outer contact conditions. The material of using uniform sample is SKD11. The surface roughness is Ra0.8.The hardness is HRC51.The R value of the sample B is 0mm, 10.5mm, 12.5mm, 15mm, and the thickness of stationary specimen is 10mm. The black fluid lubrication is used in the test, and the viscosity of it is the viscosity of water. The liquid were rolling dropped from the different angles of 0 
Injection of Ball Fluid at Different Speeds at the Same Angle
At the same angle of 45 0 , respectively, in v=78.5mm/s, 1047mm/s, 2094mm/s drops into the same fluid, the results were shown in Figure 6 . It can be seen from the figure, due to the centrifugal force, the liquid diffusion of a uniform surface in v=1047mm/s and v=78.5mm/. Especially, when 
Analysis of Flow Pattern of the Different Static Sample Injected into Ball Bearings at Same Speed
At the same angle of 45 0 , the same speed of v=1047mm/s, respectively, in the different static sample of arc R=0mm, 15mm, 12.5mm, 10.5mm,the same fluid is dropped into, the results are shown in Figure 7 . It can be seen from the picture without contact with the static samples, the fluid can diffuse into the semi spherical, and can over the maximum radius of the center. When the rolling ball is contacted with the stationary sample, the liquid will be gathered in the center. When R=15mm, 12.5mm, 10.5mm, with the radius is smaller, the fluid gathered more concentrated, it is disadvantageous to the rolling lubrication and cooling. 
Wear Sectional Drawing of Contact Point of Static Sample
The wear section of rolling ball and the static specimen after contact is shown in Fig.8 . It can be seen from the picture, when R=0mm, the contact wear section is approximate to a circle. When R is not 0mm contact, wear section is shown the horizontal elliptical shape, and with the semi elliptical size decreases. This is because the contact stress radius of curvature smaller because contact stress increases, and increased wear. It also requires to have more bearing good lubrication condition in this case. 
Summary
Through the numerical analysis of rolling bearings, and the ball in oil drop different angle, different rolling speed, different contact specimens of the experiment can be seen:
1. When the lubricating oil flows into the bearing, the fluid distribution in the radial direction assumes a gradient state. Therefore, in the lubrication design of bearings, the influence of centrifugal force should be taken into consideration. After the lubrication oil enters the bearing, the shear force of the rolling surface is mainly caused by the hindrance of the lubricant. The greater the oil volume fraction, the greater the friction resistance, the greater the shear force.
2. The angle of the oil jet nozzle into the ball bearings on the lubrication and heat dissipation has a certain impact, it is recommended to be more than 45 0 of the axle center. At the same point of 45 0 , the same rate of v=1047mm/s under the condition of no contact with the samples, the fluid can diffuse into the semi spherical, and over the maximum radius of the center. With variable radius small, the fluid gathered more concentrated. When R is not 0mm, the contact wear section is shown the horizontal elliptical shape, and as the radius decreases, the elliptical axis increases.
